Male partner involvement is an important factor in prevention of mother-to-child transmission (PMTCT). Yet, poor conceptualization has hindered optimal assessment of male involvement. We created and evaluated a brief 10-item male partner involvement scale using principal components analysis and scree plots, Cronbach's alpha, and linear regression with survey data from postpartum women with HIV (n = 200) in Kenya. The scale had a two-factor structure: male encouragement/ reminders and active participation. The overall scale and the encouragement/reminders sub-scale displayed strong internal reliability. In the multivariable models, the scales were positively associated with constructive relationship dynamics, HIV status disclosure, and couple HIV testing and counseling, and negatively associated with internalized HIV stigma. The encouragements/reminders sub-scale was also negatively associated with a new HIV diagnosis during pregnancy. This work furthers the conceptualization of male partner involvement in PMTCT and provides a valid measure to assess male involvement as a pathway to better PMTCT outcomes.
Introduction
Male partner involvement in prevention of mother-to-child transmission (PMTCT) is increasingly recognized as a critical aspect of adherence and engagement across the continuum of HIV care for mother-baby pairs. For optimal health outcomes in low-resource settings, numerous steps in the PMTCT continuum need to occur [1] , beginning with all pregnant women attending antenatal care (ANC) and testing for HIV. Pregnant women testing HIV-positive should then be linked to HIV care and immediately initiate lifelong antiretroviral therapy (ART). Further, postpartum women with HIV should practice safe infant feeding (i.e. exclusive breastfeeding to 6 months and continued breastfeeding to at least 12 months), as well as stay engaged in HIV care and adhere to ART long-term. Finally, detection of an infant's HIV status is also a critical step through HIV testing across the postpartum/breastfeeding period. A meta-analysis of PMTCT uptake in sub-Saharan Africa (SSA) recently indicated that ART use during pregnancy improved if male partners were involved [2] . Similarly, Aluisio et al. found that infant HIV acquisition and mortality were lower when male partners were invited by their pregnant female partners with HIV to attend ANC visits [3] . Relatedly, studies have found that low levels of male partner involvement deter pregnant women from engaging in PMTCT-related activities [4, 5] .
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to accept HIV testing [6] , initiate ART [7, 8] , deliver in a health facility [9] , or adhere to recommended HIV care [10] .
Despite increasing appreciation for the role of male partners, there is currently no accepted standard definition of male partner involvement in PMTCT. A recent systematic review by Takah et al. revealed that individual studies use a wide range of definitions to measure male partner involvement in various PMTCT-related activities; the most common definition, however, is male attendance at ANC and/ or male participation in HIV counseling and testing [11] . Prior studies have recognized the inadequacy of such single indicators as ANC attendance as a measure of male partner involvement, given that it may be interpreted, for example, as the male partner simply escorting the woman to the clinic and waiting outside, without any meaningful participation in PMTCT [12] . Studies have also attempted to define male partner involvement as status disclosure within the couple [13, 14] or financial support [15] . Male partner involvement in reality likely includes many more nuanced elements that are neglected in existing quantitative research-possibly due to the difficulty in measuring these behaviors.
Two research groups have previously used ad hoc indices to gauge the level of male partner involvement in PMTCT in sub-Saharan African settings. However, these indices have several notable limitations [16] . In 2010, Byamugisha et al. developed a 6-item male involvement index, which has been used in Uganda [17] and South Africa [18] with male participants. This index includes aspects about numerous male partner behaviors (e.g., ANC attendance and support), but is exclusively focused on the antenatal/pregnancy time period, which is only the beginning of critical PMTCT interventions for mother-baby pairs. Byamugisha also do not provide details on the reliability or validity of their index. Peltzer et al. have additionally used a 6-item index to measure male involvement in PMTCT with pregnant and postpartum women in South Africa [19] . Unfortunately, they also do not detail the rationale for item selection or the reliability or validity of the index.
Poor conceptualization and measurement of male partner involvement has hindered meaningful assessment of the influence of male partners across the PMTCT continuum of care [11, 16, 20] . Further study into the complexities of male partner involvement in PMTCT is required in order to successfully leverage male partners to help achieve the elimination of mother-to-child transmission and reduce HIVrelated maternal and infant morbidity and mortality [20] . Consequently, the aim of this study was to develop and validate a novel scale measuring male partner involvement in the PMTCT continuum of care in a high HIV-prevalence setting (> 15% adult rate) of Kenya [21] . Using self-reported data from a cross-sectional survey with postpartum women living with HIV in southwestern Kenya, we established the internal reliability and construct validity of a brief 10-item male partner involvement scale and two sub-scales capturing distinct aspects of male partner involvement in PMTCT.
Methods

Study Design
This study was a sub-study within the Mother-Infant Visit Adherence and Treatment Engagement (MOTI-VATE!) parent study (R01HD0808477; Clinicaltrials. gov#NCT0249117; PIs: Abuogi and Turan). Details of the parent study have been published elsewhere [22] . In brief, MOTIVATE! is a two-by-two factorial design cluster randomized trial, testing the individual and combined effects of two interventions to promote PMTCT adherence and retention in care: community mentor mothers and mobile phone text messages. Over 1000 pregnant women were enrolled in MOTIVATE! from 24 clinical sites within Kisumu, Migori, and Homabay counties in southwestern Kenya. The present sub-study used a convergent parallel mixed methods design [23] . Here, we report on data collected through the quantitative cross-sectional survey portion of the sub-study, which was administered to 200 women with HIV who were enrolled in the parent study, on ART, and at least 12 months postpartum. Data were collected from May to September 2017. The rationale for surveying women at 12 months postpartum was to prevent potential influence on the parent study outcomes. In this paper we describe the preliminary validation of a novel male partner involvement scale, including conceptualization and item development; survey implementation; scale validation; and regression analysis. We used Stata 14 for all statistical analysis [24] .
Conceptualization and Item Development
Questions regarding male partner involvement on the survey, which constitute the male partner involvement scale, were developed by the research team through a multi-phase process. First, we conducted a review of key literature on male partner involvement in PMTCT. Based on this review, we developed a pool of potential questions on this concept based on previous measures of male partner involvement in the literature [11, 13, 25, 26] . These measures were also informed by themes from our team's qualitative work with postpartum women living with HIV and their perceptions and experiences of male partner involvement [27] . After consultation with experts in the field, who established the face validity of scale items, we narrowed the pool of items to 10 questions, and pilot tested the entire survey with 10 participants in western Kenya. Pilot testing included consultation with local researchers regarding the cultural appropriateness of the scale, correctness of translations, and 1 3 participant comprehension. We subsequently revised the scale and implemented the final version of the survey with 200 participants.
The final 10-item male partner involvement scale asks female participants (postpartum women living with HIV) how frequently in the last year/during their last pregnancy their male partner engaged in 10 specific behaviors related to the PMTCT continuum of care: (1) attendance at health care visits during pregnancy or postpartum; (2) encouraging a facility delivery; (3) reminders to take HIV medication; (4) reminders to go for HIV or PMTCT care; (5) giving transport money to go to the clinic/dispensary; (6) reminders to give infant prophylaxis; (7) help giving infant prophylaxis; (8) collecting HIV medication for the woman or infant; (9) encouraging specific infant feeding behaviors; and (10) encouraging infant HIV testing (specific questions are listed in Table 1 ). A 6-point unidirectional Likert scale captured participant responses (5 = all of the time, 4 = most of the time, 3 = more often than not, 2 = occasionally, 1 = rarely, 0 = never) for each item on the scale.
Survey Implementation
We recruited postpartum women living with HIV to participant in the survey from each of the four MOTIVATE! intervention trial arms (community mentor mothers only, text messages only, both interventions, and control) from the 24 clinic locations. Study coordinators determined eligibility for the sub-study (i.e., 12 months postpartum and currently enrolled in MOTIVATE!) and contacted eligible women via cell phone or during routine care visits. Eligible women were invited to participate in the survey at one of the clinics at a convenient time of their choosing. The survey was verbally administered in-person by gender-matched research assistants in the participant's preferred language (Luo, Swahili, or English) on tablets using the REDCap mobile application [28] . The survey modules included male partner involvement in PMTCT activities (scale items); measures of sociodemographic characteristics for the woman and her male partner; depression; stigma; self-reported PMTCT adherence; couple relationship dynamics with male partners; and MOTIVATE! intervention experiences and perceptions. The questions on the survey represented a combination of validated scales, as well as measures created by the research team based on their prior research experience in this setting and expertise. Completed survey data were stored on a secure REDCap server at the University of Colorado and exported into Stata 14 for analysis. Participants were paid a small travel reimbursement.
Scale Validation
First, we created an overall scale score for each participant on the 10-item male partner involvement scale. This was done by averaging the frequency of each male partner involvement item into an overall score, with each item given equal weight. The higher the score on the male partner involvement scale, the more involved male partners were in PMTCT activities. Next, we explored the internal reliability and the construct validity of the newly developed male partner involvement scale.
Through principal components factor analysis, we explored the variance in our sample and underlying latent factors in the scale. We used two approaches to evaluate the number of latent factors: Kaiser-Guttman criterion and Catell's scree plot [29, 30] . First, we applied Kaiser-Guttman criterion of retaining eigenvalues of greater than one [29] , which resulted in two latent factors. Catell's scree plot provided a visual analysis of the number of latent factors contributing to variance in our sample [30] , which also indicated two factors prior to an elbow. On the basis of these analyses, we concluded that our scale had a two-factor structure. We subsequently applied orthogonal rotation to produce distinct and uncorrelated factors. We examined another scree plot after orthogonal rotation, which confirmed the two-factor structure, with all 10-items loading greater than 0.40 on the first two factors. Lastly, we conducted a post-factor estimation to measure sampling adequacy using Kaiser-Mayer Olkin test, which resulted in a robust score of 0.90 [31] . We labeled the first factor "encouragement/reminders" because it includes seven items related to encouragement of PMTCT (e.g., facility delivery, specific infant feeding, and infant HIV testing), reminders regarding maternal ART, HIV care, and infant prophylaxis, and providing transport money to go to the clinic. We labeled the second factor "active participation" because it includes three male active behaviors, including attending health care appointments (ANC/PMTCT), collecting medication for the woman or infant, and giving the infant HIV prophylaxis. We followed Comrey and Lee's guidelines for selecting items for factor loadings and omitting those with factor loadings of less than 0.40 [32] -which, in this instance, did not apply to any of the items (see Table 1 ).
We subsequently conducted internal reliability testing of the scale, seeking the highest Cronbach's alpha possible [30] . All of the original 10 items either contributed substantially to the Cronbach's alpha for the overall scale or to one of the sub-scales and were thus retained. The alpha (0.90) for the overall male partner involvement scale indicates strong internal reliability. We additionally found evidence of strong internal reliability for the 7-item encouragement/reminders sub-scale (alpha = 0.90) and modest reliability for the 3-item active participation sub-scale (alpha = 0.70). Next, we examined pairwise correlations between the overall male partner involvement scale, the encouragement/reminders sub-scale, and the active participation sub-scale (Table 2) . Pairwise correlation indicates low-moderate correlation between the two sub-scales, suggesting that these are likely unique dimensions of male partner involvement.
Finally, we explored the construct validity of the overall male partner involvement scale and two sub-scales by examining associations with key measures of couple relationship dynamics and health behaviors that would theoretically be associated with male partner involvement based on extant literature [16, 17, [33] [34] [35] . This included constructive relationship dynamics, such as more positive interactions with the male partner and relationship satisfaction, as well as couple-level HIV-related health behaviors (discussed in detail below).
Simple and Multivariable Regression Analysis
Simple and multivariable linear regression analysis using ordinary least-squares (OLS) was used to establish construct validity of the overall scale and sub-scales. We examined specific individual and relationship-level characteristics potentially associated with the overall male partner involvement scale and two sub-scales. We used listwise deletion (complete-case analysis) for any missing data (< 10% on all key variables). Independent variables significantly associated with the male partner involvement scales in the simple analysis (p < 0.05) were included in the multivariable analysis. Beta coefficients represent the mean difference in scale scores between the various individual and couple-level predictor variables.
Individual demographic measures included: age, highest education level, parity, age of the index child (i.e., the child born approximately 1 year ago), and when the woman was diagnosed with HIV (either before or after enrollment in the parent study). Socioeconomic status was captured on the survey through two individual questions asking about (1) electricity in the home and (2) food insecurity within the past 4 weeks. Participants who reported a current relationship with a male partner (N = 180; 92%) also answered a series of questions about their male partners, including his age, education, employment status, HIV status (positive, negative, or unknown), whether he is the father of the index child, length of the relationship, and cohabitation and marital status. Participants also provided information on important couple-level HIV-related health behaviors, including women's HIV status disclosure to the male partner and participation in couple HIV testing and counseling (CHTC). Lastly, participants completed several additional modules using established scales, including internalized HIV stigma (Cronbach's alpha = 0.80 in this sample) and depression (Cronbach's alpha = 0.72), as well as relationship dynamics with their current male partner, including relationship satisfaction (Cronbach's alpha = 0.95) and positive/negative interactions (Cronbach's alpha = 0.82), which are described in Table 3 . Table 4 displays the descriptive findings from the 180 female survey participants who reported having a current male partner at the time of the survey. The mean age of these participants was 28 years (sd 5.1) with 101 (56%) reporting completion of primary education. Participants reported 4 pregnancies on average (sd 1.7) with the index child being, on average, 13 months of age (sd 1.7). Forty-six participants (26%) met the criteria for major depression. Levels of internalized stigma were also high (mean scale score of 9.1; sd 3.8). For example, 46 participants (26%) reported having low self-esteem sometimes or often because of their HIV status. The sample was also of relatively low socioeconomic status, as evidenced by only 36 participants (20%) reporting electricity in their home and 31 participants (17%) experiencing food insecurity (i.e., having no food to eat because the household could not afford to buy food) often or sometimes in the past month. Male partners were, on average, older than the female respondents, with a mean age of 36 years (sd 9.1). Male partners also had higher educational achievement with 120 partners (69%) completing primary education. Male employment was high with only 12 women (6%) reporting their male partner was unemployed. The most common relationship duration with male partners reported by 67 participants (38%) was a duration of less than 6 years. The vast majority of participants reported cohabitating with the male partner and being married: 148 reported cohabiting (83%) and 162 reported being married (91%). Sixty-six participants (42%) also reported being in a polygamous marriage where the husband had other wives. Levels of relationship satisfaction were relatively high with the majority of participants reporting they agree completely/almost completely/mostly with all five measures on the relationship satisfaction scale (mean score of 13.1; sd 5.8). For instance, 106 participants (59%) agreed completely/almost completely/mostly that they "feel satisfied with the relationship." Similarly, participants reported high levels of positive interactions with the male partner. For example, 121 participants (67%) reported their male partner makes them feel valued/important all the time/most of the time/more often than not. Simultaneously, however, twenty-one participants (12%) reported that their partner physically hurts them more often than not/most of the time/all of the time during disagreements; and 25 participants (14%) reported their partner says cruel/angry things all the time/most of the time/more often than not during disagreements (compared to occasionally/rarely/never).
Results
Sample Characteristics
The majority, 106 couples (59%), were HIV sero-concordant (according to the female partner's self-report) with the male partner also living with HIV, while 49 women (27%) reported their male partner is HIV-negative, and 25 (14%) did not know their male partner's HIV status. The vast majority, 171 participants (96%), reported disclosing their positive HIV status to the male partner. Finally, 92 participants (51%) reported participating in CHTC with the male partner. Figure 1 presents the frequency of the 10 specific male partner behaviors assessed for inclusion in the male partner involvement scale, as reported by female participants on the survey. The most commonly reported form of male partner involvement was encouraging a facility delivery: 53 participants (29%) reported that their male partner engaged in this behavior all of the time, and 95 participants (52%) reported that their male partner engaged in this behavior most of the time/more often than not. The majority of women also reported that their male partner engaged in the following behaviors all of the time/most of the time/more often than not (compared to occasionally/rarely/never): 126 (70%) encouraged infant HIV testing; 124 (69%) reminded women to give the infant HIV prophylaxis; 123 (68%) reminded women to take their HIV medication; 131 (73%) reminded women to go for HIV or PMTCT care; and 112 (62%) encouraged specific infant feeding practices. Nearly half (49%; n = 91) of male partners attended a healthcare visit with the woman in the past year and 34 (19%) attended healthcare visits with the female partner all of the time/most of the time/more often than. The least reported male partner involvement behavior was collecting medication from the clinic/dispensary: 126 (70%) of women reported their male partner never engaged in this behavior.
Frequency of Specific Forms of Male Partner Involvement
Other Forms of Male Partner Involvement
In addition to the 10 closed-ended pre-defined questions from the survey, discussed above, some female participants provided additional information through an open-ended question about other types of supportive male partner behaviors. The most commonly mentioned other types of involvement were: 10 participants (5%) reported the male partner provided food/nutrition; 6 (3%) reported the male partner gave the woman her medication; 3 (2%) reported the male partner reminded women when to take ART or how to "take medicine in the right way." Three participants (2%) also stated that the male partner helped by "giving food and medicine." These responses highlight the perceived connection between male partner support, nutrition, and taking ART among peripartum women with HIV.
Scale Scoring
Scores on the overall male partner involvement scale were concentrated in the middle to high range and averaged 2.9 (see Table 5 ). Scores on the encouragement/reminders sub-scale were even higher with an average of 3.2. For the active participation sub-scale, however, scores were concentrated on the low end of the scale with a mean of only 1.4. The most variability was also seen in the active participation sub-scale.
Construct Validity
In the simple linear regression models (see Table 6 ), the following participant characteristics were significantly associated with a lower score on the overall male partner involvement scale: number of pregnancies (B = − 0.10; p < 0.01); major depression (B = − 0.51; p < 0.01); and internalized stigma (B = − 0.08; p < 0.001). Conversely, higher economic status (i.e., having electricity in the home) was associated with a higher score on the overall male partner involvement scale (B = 0.42; p < 0.05). The following factors were associated with a lower score on the encouragement/reminders sub-scale in the simple models: number of pregnancies (B = − 0.09; p < 0.05); major depression (B = − 0.54; p < 0.01); internalized stigma (B = − 0.07; p < 0.01); and being newly diagnosed with HIV (B = − 0.38; p < 0.05). Having electricity in the home was also associated with a higher score on the encouragement/ reminders sub-scale (B = 0.55; p < 0.01). For the active participation sub-scale, three individual characteristics were associated with a lower score in the simple models: number of pregnancies (B = − 0.12; p < 0.05); major depression (B = − 0.46; p < 0.05); and internalized stigma (B = − 0.09; p < 0.001).
At the relationship-level, numerous male partner characteristics and couple relationship dynamics were associated with a higher score across the scales in simple regression (see Table 6 ). The following characteristics were associated with In the multivariable models, internalized stigma remained negatively associated with the overall male partner involvement scale, but not with the sub-scales. For each decrease in one's internalized stigma score, participants had a 0.03 increase in the male partner involvement scale score (p < 0.05), after adjusting for covariates. An additional factor associated only with the encouragement/reminders subscale in the multivariable models was being newly diagnosed with HIV. After adjusting for covariates, participants who reported being newly diagnosed with HIV during pregnancy had, on average, a 0.27 decrease in their encouragement/ reminders sub-scale score, compared to women who knew their HIV-positive status prior to enrollment (p < 0.05). This association was not seen, however, with the overall male involvement scale or the active participation sub-scale. Relationship dynamics and couples-level HIV behaviors were consistently associated with a higher score across the three scales in the multivariable models. First, for each increase in the relationship satisfaction scale score, participants had, on average, a 0.07 increase in the overall male partner involvement scale score (p < 0.001), as well as a 0.08 increase in the encouragement/reminders sub-scale score (p < 0.001), and a 0.06 increase in the active participation sub-scale score (p < 0.01). Similarly, for each increase in the interactions with male partners scale score (i.e., more positive interactions), participants had, on average, a 0.05 increase in both the overall male partner involvement scale score and active participation sub-scale score (p < 0.001 and p < 0.01, respectively), as well as a 0.04 increase in the encouragement/reminders sub-scale score (p < 0.001). In addition, in the multivariable models, women who disclosed their HIV status to the male partner had, on average, a 1.15 increase in the overall male partner involvement score (p < 0.001), a 1.21 increase in the encouragement/reminders sub-scale score (p < 0.001), and a 1.07 increase in the active participation sub-scale score (p < 0.05), compared to women who did not disclose their HIV status to their male partner. Lastly, couples who tested for HIV together through CHTC had a 0.30 increase in mean overall male partner involvement score (p < 0.01), a 0.26 increase in mean encouragement/reminders sub-scale score (p < 0.05), and a 0.51 increase in mean active participation sub-scale score (p < 0.01), compared to couples who had not tested together through CHTC, after adjusting for covariates.
Discussion
Although various measures have been developed to capture male involvement in HIV care during pregnancy and after the birth in different contexts globally [17, 35] , this is the first study to our knowledge to develop and validate a scale measuring male behaviors across the PMTCT continuum of care in a sub-Saharan African country in the context of a high HIV prevalence. Our novel male partner involvement scale builds on the work of Byamugisha and colleagues, who developed an index measuring male partner involvement in PMTCT during the antenatal time period [17] . Our scale, however, measures a range of specific behaviors that males can engage into enhance PMTCT efforts across the continuum of care from pregnancy into postpartum. This significantly contributes to the field by establishing a valid tool to measure male partner involvement in PMTCT-including behaviors both inside and outside of the home-instead of focusing on a vague concept of male engagement [13, 14] or on one isolated behavior, such as male accompaniment to ANC [25, 36] . Our scale also moves the conceptualization of male partner involvement beyond the narrow focus of the antenatal time period [17, 37] , which is increasingly important with countries moving towards lifelong ART for all women, often initiated through PMTCT [38] .
The psychometric properties, including construct validity, of the present male partner involvement scale and sub-scales are promising. Not only does the overall scale provide strong internal reliability, but it also is associated with theoretically-relevant measures of positive couple relationship dynamics and positive couplelevel HIV-related health behaviors, thus indicating preliminary validity. Our findings indicate that women who report better functioning relationships with male partners, measured through relationship satisfaction and positive interactions, score higher, on average, on the overall male partner involvement scale and sub-scales in both simple and multivariable regression models. These findings are in-line with other studies that indicate the importance of the marital relationship for men's involvement in PMTCT [16, 17, 33, 37, 39] and the couple adopting healthy HIVrelated behaviors [40, 41] . Due to the cross-sectional nature of the study, we are, unfortunately, not able to determine the direction of the relationships. For instance, it is unclear whether positive HIV-related health behaviors (e.g., CHTC) lead to higher male partner involvement, or if couples with more male partner involvement are subsequently more likely to practice positive HIV-related health behaviors like seeking testing together. It is clear, however, that positive couple-level HIVrelated behaviors, including status disclosure and CHTC, in this study are consistently associated with higher scores on the overall male partner involvement scale, as well as the sub-scales of encouragement/reminders and active participation. This finding provides additional support for the preliminary validity of the scale to measure an important construct related to HIV care and treatment among members in families affected by HIV.
HIV-related stigma among the participants in this study appears to be an important factor negatively associated with the overall male partner involvement scale, and potentially the encouragement/reminders and active participation subscales. Women's greater internalized HIV-related stigma was associated with lower score on the sub-scales in the simple models; however, it was not longer significant in the multivariable models. Yet, for the overall male partner involvement scale, the negative relationship with women's internalized HIV stigma persisted even in the context of controlling for HIV status disclosure and other covariates in the multivariable model. It is plausible that women who received little support from their male partners, even after disclosure, may feel more internalized stigma around their HIV status than women who have partners involved in PMTCT. Or, it may be that women who have low self-worth related to their HIV status feel unable to solicit the support they need from their male partners. Although not significant in the multivariable models, depression is another important variable that was associated with lower scores on the male partner involvement scales in the simple models. Indeed, depression is often noted in prior work as being associated with sub-optimal HIV care and treatment [41] [42] [43] [44] . This finding warrants more exploration into the interaction between male partner involvement, relationship dynamics, and women's mental health and stigma.
Although our study reports compelling associations, there is a need for future longitudinal research that could help to elucidate the direction of these relationships and provide further evidence in terms of temporality. Studies using this version of the male partner involvement scale or an adapted version that allow for testing of pathways using structural equation modeling or other types of path analyses would be especially relevant. Future research can also build on our findings by improving the reliability of the active participation sub-scale and testing the overall scale in larger samples to determine its reliability, validity, and stability over time and in different settings. Given the importance cited by women in this study, future versions of the male partner involvement scale may also want to include the provision of food/nutrition as an additional item. Lastly, the scale provides an opportunity for future studies to use a valid measure to test whether interventions are able to increase male involvement as a pathway to better HIV-related health outcomes among peripartum women, their children, and male partners themselves.
The findings of this study should be considered in the light of limitations. First, the data collected was crosssectional, making it difficult to assess the directionality of relationships. The sample also consisted of postpartum women with HIV who were enrolled in a trial testing different approaches for enhancing PMTCT, and thus, may not be representative of the experiences of all peripartum women with HIV in such low-resource high HIV-prevalence settings. However, we observed considerable variation in predictor variables and male partner involvement in this sample, and were able to uncover significant associations using rigorous statistical methods. Our outcome, however, may have been influenced by other variables that were not captured in this study. Finally, the portion of the study reported here did not elicit men's perspectives on male partner involvement in PMTCT, although a subsequent set of in-depth interviews with male partners that has been reported elsewhere provides insights and allows for triangulation [45] .
Conclusions
This study developed a novel scale to measure male partner involvement in the PMTCT continuum of care from pregnancy to postpartum in a high HIV-prevalence setting of Kenya. The internal reliability of the overall male partner involvement scale and two sub-scales were promising. Positive relationship dynamics and couples-level HIVrelated behaviors were associated with higher scores on the overall male partner involvement scale and two sub-scales (encouragement/reminders and active participation), which indicate strong construct validity. The scale would benefit from further testing in larger samples with longitudinal data. This work advances the conceptualization of male partner involvement in PMTCT and provides a valid measure to assess male behaviors across the PMTCT continuum of care.
